A preliminary note on these results has been published in abstract form (2). 
Materials and Methods
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as follows. Biotin (14.5 mg, 0.06 rnmole)was dissolved in 3.5 ml dry dimethylfonrnamide. Spacer or a Six-atom (Diglycyl) Spacer. 4-(Biotinylglycylaminomethyl)-2-methyl-1,3-dithiolane-2.yl-(7Ala)-phalloidin (BGP) and 4-(biotinyldiglycylaminomethyl)-2methyl-1,3-dithiolane-2-yl-(7AIa)-phalloidin (BDGP; Figure 1 ) were synthesized as follows. Fifty spacer, appeared as four isomers on silica plates (chlorofonm:methanol:waten, 65254; RF = 0.46; 0.49; 0.53; 0.58). The isomers were not separated but were used as a mixture.
Coupling
of biotin to these isomers was achieved by dissolving them (0.005 mmole) in 0.6 ml dimethylformamide plus 1.0 ml H20 at pH 9.0
(adjusted by addition of2 N NaOH). Alpha-biotin-4'-nitnophenylester (5.5 mg, 0.02 mmole) in 0.2 ml dimethylformamide was added, and the mixtune was stirred for 1.5 hr at room temperature.
After evaporation of the solvent, the residue was subjected to thin-layer chromatography as above. It contained 3.9 mg (0.003 mmole)
BHPP
(showing again two isomers).
The uv spectrum was again very similar to that of phalloidin.
Binding Assays for Phalloidin Derivatives
The assay for actin affinity has recently been described in detail (6) For visualization of the actin cytoskeleton at the ventral plasma membrane, lysis squirting ofstationary rat fibroblasts grown on glass covenslips was performed as described (15). The exposed membranes were pre-fixed 
Results
We used an amino-reactive derivative ofketophalloidin to synthesize four different biotinylated phalloidin derivatives with spacers ofdifferent kinds and lengths: BP, BGP, BDGP and BHPP ( Figure   1 croscopic level. Figure 4 shows that in this system also BHPP is suited to outline specifically filamentous actin in microfilament bundles, microspikes, and the cortical web (Figures  4a, 4c, and 4d) , whereas gold-streptavidin itself, even with silver enhancement, does not stain actin (control, Figure  4b ).
The usefulness of BHPP as an actin-specific probe at the ultrastructural level was again tested with gold-streptavidin, but without silver enhancement.
Skeletal muscle actin was either incubated first with BHPP and then polymenized, or polymenized first, then adsorbed to grids and treated with BHPP on the grid. The condi- 6b ). This is particularly important for evaluation of gold label outside of long, wellcontrasted actin filaments, e.g. , at the very periphery of the lysed cell. A comparison between Figures  6a and 6b supports the conclusion that the peripheral label in Figure  6a is associated with short actin filaments not organized into bundles or meshworks. At low
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___ : f . . Figure 5 . Labeling of actin filaments polymerized in vitro from rabbit skeletal muscle actin with BHPP and gold-streptavidin. Decoration of individual filaments at low (a) and at higher (a',c) magnification. (a,a') BHPP was added to G-actin before polymerization. The colloidal gold marker (15 nm) is clustered preferentially at cross-over points or small filament bundles (a'; arrows). (C) Preformed 8dm filaments decorated with BHPP and 10-nm gold-streptavidin.
(d,e,f) Actin paracrystals,
showing decoration with 10-nm gold. (b) Control without BHPP for individual filaments;
(g) the same for paracrystals,
where BHPP had been omitted.
Bars: a = 1 tm; a-c = 0.2 tm; d-g = 0.2 tm.
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--...:#{149} #{149} ______ magnifications, it was also possible to see that cytoskeletal elements other than presumptive microfilaments were not decorated by BHPP and gold-stneptavidin. Figure 6c shows a region ofa lysed cell with several tubular structures having the expected diameters for microtubules (cf. (Table  2) . Figure  6 . Labeling of actin-containing microfilaments in lysed fibroblasts with BHPP and 15-nm gold-streptavidin.
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(a) A marginal region ofthe cell showing specific decoration of bundled filaments, threedimensional networks (microfilament webs), and individual short filaments at the periphery. The latter may have derived from lysis of the lamellipodium of the cells, and their length and geometry may therefore not reflect the in vivo situation. (C) A more central region of a lysed cell at lower magnification. Microfilament webs are well decorated. Presumptive microtubules (arrowheads) are not labeled.
The bundling of the microtubules seen here may be due to glutaraldehyde inthe lysis buffer. (d,e)Two aspects of the organization of gold-decorated microfilaments at higher magnification.
(b) Negative control without BHPP. Bars: a,b = 0.5 sm; C = 0.5 tm; d,e = 0.25 tm.
Discussion
In this study we report on the successful synthesis and character- 
